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7s (2-7x-;H^'Jy>) -f'Jv^A (Tris(2-phenylpyridine) iridium) (J^ 
T, Ir (ppy) 3<hH&fE1-£) ^ffl^ftELf ^ *^Ltv^ ($m 
o I r (ppy) 3 O-ffc^JiTIB^: (5) ©i^'fe^o 

[0 0 0 8] 



[0 0 0 9] 
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[0 0 3 5] 

[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8] 

(# i (omm^fm) 

2 (M) , *«ft^»« i ofciwy-EAmss **ii^«s$*t7t 

[0 0 3 9] 

SH2 (i,. "f A-xX@jHttf (JJJLT, I T O <h B&f & ) #<7)#JKk^tl 
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[0 0 4 0] 

^HHb-^Jf 1 0 K*3V»T\ *-;W±AJI3 fi> #0x.i£\ Tifi^ (7) 
*L*i7^nyr-> (Copper phthalocyanine) (&T\ C u P c £H&ffit"& 
) fw|f«^^^, 

[0 0 4 1 ] 
[it 1 1 1 
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[0 0 4 2] 

*-;mr3£«4ii, $Uf£\ rie^: (8) $ *i*n, n* w^-i- 

■i ;t/)-N, N'-v7x- > W > (N, N* -Di (naphthalene-l-yl)-N, W -dipheny 
1-benzidine) (J^T> NPBi: H&I5i" 2> ) !$<Dfi1gk#ftfrh 
[0 0 4 3] 

Mb i 2 ] 
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x^;i/-l,10-7xf> hnij > (2,9-Dimethyl-4,7-diphenyl-l, 10-phenanthrol 
ine) (&T\ BCP <hB§ffii-^) fWtiTO^4^o 
[0 0 4 5] 
[ft 13] 
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[0 0 4 6] 

Wi^iA/i 7 (i, TSB:£ (10) b >;*(8-£ Kndrv* 

y 'J -y h ) T ^ 5 — ^7 A (Tr i s (8-hydroxyqu i no 1 inato) aluminum) (J^T\ A 1 

[0 0 4 7] 
[it 1 4 ] 
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[0 0 4 8] 
[0 0 4 9] 



ttifliff 2004-3044726 



mm 2003-0 9 7304 



13/ 



# »9 tti $ *l£ ^Oftdt S:/<^x;r/3 >«jg <h P^o 
[0 0 5 0] 

[0 0 5 1 ] 

^-;Hfflih)lO*lg:^T-flit (LUMO) ^itrjftffilft^^r^^f-HLitt (H 
OMO) ?)x^;^-$fi^ mi L te£V l *-)\/<D&Mj&&£<7)-'fflZ7Firfe$: 

[0 0 5 2 ] 

1 £ it^tlfc K-/"«> h D 2 OL UMO& iiMOMOtw&tt&x.^l/^-^ft: 
[0 0 5 3] 

SiK-^>bD2OH0M0 (x^^-iffiH2) ti^K-^>hDl 
<7>HOMO (x^^-$fiHl) *^hM5HC0H0M0 
^^-*liH0) l±iiK-^>hD2WHOMO (x^;^-i$gH2) «t •) 

[0 0 5 4] 

HiK-/^hD2<7)LUM0 (x^K-ifiL2) l±H*K--'0 
hDl^LUMO (xi^K-ifi!Ll) «t >9 A < > *^b#ft5HWLUMO 

(x^^-ifiLO) {±iffl)K-/OhD2(7)LUM0 Cx^/U^-mftL 2 
) iOS^ 

[0 0 5 5] 

-TKfr-h, *^htfft5H, K-/^> h D 1 & itffgaft K-/"?> h D 2 O 
LUMO^i^HOMOtciStt^i^^^-mfior^^^: (1 1) ( 
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1 2) 

H 0 >H 2 >H 1 • • • (11) 
L0>L2>L1 (12) 

h*f**5 H> H^i K-^> h D 1 £ Ji^lfSI* K-/^> h D 2 <D&*<Dx.^ 
-;-f*m^ "E0" , "El" , "E2" h L£*§^ 

•v -;-?(Dmmr^ (13) -r^$tL^>o 

[0 0 5 6] 

E0>E2>E3 ••• (13) 

m i <t>«£ ELif ioow*- iWiAti 2 1 m^-a xti 8 h o rj ^mm 
m&^mn ^Mh, * - ;w±Am@ 2 <t o ^ £ * - - MiAf 3 

[0 0 5 7] 

*-;W£AH3 ur±A^ti/t^-;Ki^-^lii^li4 ^iMtMi 5 
£*u *T-r±A)i7^y±A$^^m^(±^-^iailili6 ^^LT#§7fc*5^^ 

[0 0 5 8] 

* - ;u$fcj£Jl Afrh §titm 5 $ ti£ * - ;K±> * x h *m 5 H , K 
[0 0 5 9] 

ilftKwOh^t'JT tft£fig4*tt WJr^ * - 4 £ «fc * - ;w m 

[0 0 6 0] 

^ o 

[0 0 6 1 ] 

h D 1 fci^fiJij K-^°> h D 2 OHOMOCW^o 
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[0 0 6 2] 

ti&X^lz^ -x-^;i/^-v|lfiH 1 £ tzitH 2 lz&W)1-&o itz^ J^^^^f-mii 

o 

[0 0 6 3] 

ZntzWj&^^^^-tfWWj Y D 1 t tzltmit Y-^y Y D 2-MfRjL 

[0 0 6 4] 

[0 0 6 5] 

[0 0 6 6] 

(0^^ L U M 0 i3 J: ^'H O M 0 O x ^ - $|i (11) ~ (13 
) £#t^-fJt£\ 5 Ki3lt&** TC0iti*Hx.^;ix^-oSS!j^R?f \Z^ 

frft&o ^tUi, Y-^y YD 2(OL\JUOmXf\iOMO(Dx.^)V^~m 
Hfft5 H^LUMOiScfc^HOMO^Tfc K-/<> YD l^LUM 
O-fcck^HOMO t<Dmi<zitLW:-t2>z\tlz£ t) , S^x-^^-O^Ki^MSj £ 

[0 0 6 7] 

h*j-#5 H(±. $lx.(£, Tffi^: (14) tC^^n^>4,4*-lf^(^;i/^V*- 
;U_9_^;U)_tf 7i- ;l/ (4, 4' -Bis(carbazol-9-yl)-bi phenyl) (J^T\ CBP 

[0 0 6 8] 
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[ftl5l 





(1 4) 



[0 0 6 9] 
[0 0 7 0] 

(Tris(2-phenylpyridine)iridium) (J^T\ Ir (ppy) 3 tV$U-f2>) , 
If* (2-2'-^>y^-^-;v) -t:';v>h-N, C3-PJv^A (y-b^-;VT-fe h * 
— h) (Bis(2-2' -benzothienyl)-pyridinato-N, C3) Iridium(acetylacetonate) 
) (JilT\ btp2Ir (acac) t B&ffi-f h ) , If* (2-7x-M>7*f 

f-N,C2) >fU^A (Bis(2-phenylbenzothio 
zolato-N,C2)Iridium(acetylacetonate)) (b t 2 I r (acac) £ 
) itz&\£x [4,6-y'7^tn7x- ;l/-fcf'j h-N,C2] ^'Jy'7A (kf^'J 
-J- M (Bis[4,6-dif luorophenyl-pyridinato-N, C2] Iridium(picol inato) ) (Jil 
T, F I r p i c tmttZ) h * * Mfc#&#*-&tr Hi^fiMfi^ 

[0 0 7 1] 

I r (ppy) 3(i> Tffi^ (5) K^tfrT-flldSfcW-r&o 
[0 0 7 2] 
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Hfcl 6] 




[0 0 7 3] 

btp2Ir (acac) *±, Tf£:ft (6) fc^l-^HHft&Sr^Ttfco 
[0 0 7 4] 
Htl 7] 




••• (6) 



[0 0 7 5] 

b t 2 I r (acac) fi> Tffi^: (15) IZTfi-t &ir 2> 0 

[0 0 7 6] 
[ft 1 8 ] 




•■• (1 5) 



[0 0 7 7] 

Flrpicli, TIS^: (16) K^55^«il 
[0 0 7 8] 
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[it I 9] 




[0 0 7 9] 

fcis, *;vh>*Mfci&#0»ai^fi, 0Ux.(i\ TIEst (1) - (4) J: ^ 

[0 0 8 0] 
[ft 2 0] 



[0 




••• (1 ) 



••• (2) 



[0 0 8 2] 
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[fb2 2] 




••• (3) 



[0 0 8 3] 
[fb2 3] 




[0 0 8 4] 

tfz, _t|E:£ (1) - (4) t^cOMti, MxJ^Vv^A (Ir) , 6i (P 
t) , (Os) , ;Pf--^A (Ru) , Dy^ (Rh) ££»±/<9 

v-^A (Pd) ^o6£J£7c^"C*&o mt5M v*j a t fciie^-c** 

[0 0 8 5] 

^ (1) - (4) 1 ~R4 teTkMHK ADf>J|^i^lilIit^ 

&o #!lx.fi\ Rl-R4ii-C n H 2n +1 (n = 0~ 1 0) > 7x-)H, 

^^-7i>^, -CN, -N (C n H 2n+ l) 2 (n= 1 - 1 0) , -CO 
0C n H 2n +1 (n = 1 ~ 1 0) > -F, -CI, -Br, - I, -OCH 3 , - 
OC2 H5^t** 0 

[0 0 8 6] 

:wJ;i ^6MH7cSt£ i<^KIt/Ki\ ^ny>g^-i fc*±«&££'£tr 
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[0 0 8 7] 

is J: tfttffij K->"?> h D 2 K*tU LUMOfci^HOMOOx^ ;v ^ 
_tlE:£ (11) - (13) OM«Sr»fei-<>0**ai^$n-5o 
[0 0 8 8] 

ffifiJl K-^V hD2 #§^K-/n°> hD 1 tmm^, «x.tf, Ir (pp 

y) 3, btp2Ir ( a c a c ) , bt2Ir (acac) ifcliFIrpi 

[0 0 8 9] 

Ir (ppy) 3. btp2Ir (acac), b t 2 I r ( a c a c ) & <fc 
OTI rp i cWij|(i±f^ (5) , (6), (15), (16) C^t 

[0 0 9 0] 
[0 0 9 1] 

*3J:0%3fcKw«> 1 K*tU LUMOii^HOMO^x^^^fi:^ 
±ffi5£ (11) - (13) OH**»fctt^llR$*i-5o 
[0 0 9 2] 

:<OJ:^:, $HI«i:il>ttELiT-l 0 0 liSbte K-/-?> h D 1 £> 
J: Ollft K-^> h D 2 i LT=lJilf«tfft*fflv^v»*, ^*Uc<fc*K ^ 
h D l&Xtm&l K-/n-> h D 2 OHlJliiii^^^-mi:^ 

[0 0 9 3] 

§kjth'-'*> 1 <fc tFjtJHj K-^> FD2^^WLU 
MO^J:^HOMO<7)x-^;u^-m^:^±ffi^: (1 1) ~ (13) OM^^Wi" 
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Z> o 

[0 0 9 4] 

1" & t> ib , * - ^litji^ 4 £ =fc * - )V Ifiih® 6 ^ t> H^Ji 5 K|Sfc£ $ tt £ 3r 
t'J7^, f&jfeS5W*^b^5H, HftK-'O 1 £ «fc tHtflfr K-/^> 

* - ^ Baits 6 <t ftitm 5 t<Dm<D*w rmm^m&] z %m e l it^- 1 o 
0^§§^«^±-r£ o 

[0 0 9 5 J 

ifc, IS!)K-A->bD2OH0M0fcJ:0 ? LUM0(7)x^;i/^-r|6:^ * 
X hM5HWHOMOi5ia f LUMOi:^K-/^ 1 <7>H OMOfc «fc 
L UM0tOWi:fift4-i:i:J: <9 ^r-v 'J T<7)E!)^Bx.^;l/^-o#i!)^Mfl* £ 
ti& 0 w:if), 3&:)fcS 5 K^ita**'; T<7)^x-^;v^r-<7)SljifflrtH 

tf^tt, tiELif io ooi&*s»wnRi±-r*o 

[0 0 9 6] 

[0 0 9 7] 
[0 0 9 8] 

t #&7t/i 5 Kimuzti&nwj v-^y h d 2 c* 1 m*%J^±2 oft%w 

[0 0 9 9] 
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l±, lift K-/^> h D 1 «?Mt:^Lt 3 0 %&T<V5£m&m-?&2>Zttf 

mtt^o ztut, mm v d 2 (Dg-ffim^ 3 o%&±.&< t. #§ 

#j K-^> h D 2 0%*SfiJSS:ll* K-^°> h D 1 oH^a&JSJCJtUT 3 0 %W 
[0 10 0] 

&A« 7 *5 J: C^m^Am* 8 ^Ltft) mi" h v "fx-\ -7 > a >il^f L 
[0101] 

^fflv^It^tHo Mx. «i\ * - )V v± AS 3 is J; 0** - ;H&3£S 4 « £ 
m-fz timtft * ffi v> t± * - ;W±AH 3 i> «t * - 
LXi> X <, *-;Hfiih« 6 is J: rmTftAS 7 fflv* 
/z^tc{±^-;HSihiS6ioJ:O f m^-y±AS7^-ei: iv> 0 $P>H, * 

-;W±Ai 3 , *-)i<$mmm 4 , ^-^IfiiLJf 6 i tiliW^&Xm 7 W-ftifr 

[0 10 2] 

($2(D^I©ii) 

H3 (±> ^2 0lffiOfiCl-i > *tE Lft^-O— MS:^"t«^:WWfliill|-C* 
&o $2<7)HI«C#l.*iELi^l OOli, ^i5«M)fe^#^ 

[0 10 3] 
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[0 10 4] 

f feUf 1 5 ai$J:irtfe**15 bCfflv^ji^^ btt^HOMO (H 
0) £«t?>*LUMO (L0) tftKw^hDKOHOMO (HI) teXVL 
UMO (LI) «g)K-A'>fD2WHOMO (H2) fcitfLUMO (L2 

) t^x^;u^-$toiaiiii i onte^gc^^ns^; (11) - (n 

[0 10 5] 

/OhDltLtbtp2Ir (a c a c) fcffiv^ fcH&K-'O hD2 t LT 
Ir (ppy) 3 fcffl^Tfc «fcv\» #feffc)t« 5 b t LT(i, $IxJi\ M* 
fl-fc LtCBP^fflK SfcfcK-'O' FDULTFI r p i c £ffl^T*> <fcv> 

o 

[0 10 6] 

f&^s&sp**^ hit h 0 

[0 10 7] 

* tz , ®&%itm 5 a is J: CPPffef&ftJf 5bt ^#§7^ * - t iZ «fc 0 . 6fef§ 
#-fe, lite £ «fc tfWfe^ 7 * frf^WtrthZ. tXitO 3 JKfeO^ (RGB^ 
[0 10 8] 

(i3^iofi) 

^^-r^^^Fsm-e* *k m 5 (in 4 <a*r#iE li^ioa- A^wf®n-e 
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RM^tnf^) Rp i x, m&^&itir&mm (j^t\ Gmmtw&) g p i x 
^i^w-fecf&^i-^®^ (j^t, B®^^Df^) Bp i h ^x^^se 

g£tiT^;z> 0 JilTOf&BJ^&^-C, Rli^Rp i x, GBfGp i xioctC/B 

o 

[0 110] 

itz^ WT«^t:fc^t, *'7XS«l 0, jf£I*JSl 1, *p B miiflill 3, 
m 1 ^ifi-ftf 1 5, tl^TFTl 30^=tU f ^2OTFTl 4 0 

i cohmo^s^^^ei i <ngkU i k*b^ u *-;nsr^i« i 6 1 o 

* - ^ffiAl 3 i3 J: £f * - frm&m 4 Kffl S L , *-fe§§7fe® 2 2 , £ife^/f 2 

4 £ J: CfWfel&^Ji 2 6 t^EI 1 1 <D5k%M 5 i^fflij U m^ffitt£S 2 8 t^EI 1 <r> 

[0 111] 

EUKfc^T, £^t>ffitwRlf3!fRp i x, GItGp i xfci^BliBp 
i xitnBLlfbtlX^&o 
[0 112] 

m^ms 1 tm3^\\z.mfh2^<o kw ym^m (r-?m. 5 2 tizmm 
1 3 o^fM^tt, **ffr3fiK{i^r«E Lm^mmir^ P ft^wn2« 

TFT14 0«^^o ifc, #iifOiiSrt(:i«jtl7 0, fcJtflT 
0^f)^l.*-^AtSl 2 7^j&£*i&o *-;W£AlSl 2oS*i:t« 
E Lf^itti:M?n^ 0 
[0 1 13] 

9H 1 WTFT 1 3 0<7) K W y\t KW 1 3 d £^LT K W 

5 2 ilWTFT 1 3 OOV-Xliv-^til 3 s ^Ltll 
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5 5 ^m^ti^bo m 1 <7)TFT 1 3 0 O**- hm^Il 1 f±> b«^5 1 
[0 114] 

ffiKj^m 7 0 (i, S?K«ffi V s c £^t£ S CB 5 4 <h , ffctfrJi 11 (0 5 # 
flS) t 5 5 ^ ^ fifJ& £ ti Z> o 

[0115] 

|2(7)TFT1 4 0 <0 K U"f > fi K W 3 d ^LT^fiE Litf 

-^ftAtSl 2 KSM*$ft, H 2 <7)T F T 1 4 0<7)V-^(iV-^lt4 3 s 
£^LT^J;£fflUJ£tJ^&*ilii»5 3 lzmnZftZ> 0 |2«TFT14 O^r- b 
tS4 1 (imil 5 5 «$c£*i£ 0 
[0 116] 

RllitRp i x<7)ipSLR. GItGp i x <D^L G& XlfBM^B p i x Oipl 
LBIi, LffT^§&^^£#JtLTRIIlffR p i x, GffilGp i x 

&£{/BmmB p i x(7)7t»^L < J: -9 IzZti^tL&fcZtL&o ^HJftO 
^®.-Ci±> RffRp i x<7)ipSLR(±7 5. 5jamt*l), GItGp i x 0(® 
LG(±56. 5 jum-e&t). &£ZFBWH$B p i x 0(@L B f± 6 6 ^m-C&^o 
[0 117] 

i l^ff^^n, ^(Dtmmi \<n— ^^ ? *iiEL^T-*iEKi-r^^«*^^2o 
tftho^^o h^kjii i±*cr- MK^kiR (n^-r) Httm 

hfltitoy- h*®4 i«M£*i, y-Mg4 UI^ i^ciil l 

i ±izm mmmm 1 3 & «t 1 of situ 1 5 $ e m wefts 

1 5 (Dffiftt Ltii, fllx-lfr* 'j«^v^:H s T'^ 0 H 1 of ±Sft: 
©1 5±CS^i't-^AISl 2^i*rti:3^lS$*i, 

1 2*mo xotzmi (v^mtm 1 5 ±^£114031 2 of intis 1 8 a^j^s 

[0 118] 

i2OTFT140li^2 Of fifbi 1 8 WTUM $ iiT^S e ZZX^ % 

2<n>¥-mtm\ 8fi*-;W±Amffii 2o^muffM£*t;E>o-eii&<, 120 

tBliE# 2004-3044726 



&m 2003-097304 



^-vl 26/ 



T F T 1 4 0 tffm ZftZ> y¥M £ M. n X -9 iz 2 o^Pffi'fbS 1 8 <Dfimx * 
[0 119] 

* - ;W£ ASH 1 2 £ X l?m 2 0¥±ifk/f 1 8 £ S 9 J:tC*- >HftgJi 1 6 

ffi£± i:fM?ti^o 
[0 12 0] 

RltR p i x, GIBStG p i x & =t <7B Mil B p i x <D* - ^WiT&M 1 6± 
Kli, ^timWi&ltzSS:ZfZ>* h 7 2 2 , Iffe^Ji 2 4 

is X tfWfeffcftg 2 6 mm £ *i & 0 
[0121] 

^h7^ -/^O^L^ji 2 2 > ^tfe^S 2 4 £ J: Xf^fr§£Jtm 2 6 <Dm<D 

mwum 2 (Dw-mm 1 8±<7)ic®-c#^x»n otftft^otv^M: 

[0122] 

RUHR p i x, Glffl^G p i xiBii^BM^B p i x <Dfc&%-%m 2 2, U 

&%titm 2 4 & x xrm&skitm 2 6 ±ki±, ^irucs^* * h 9 ^ ^^ti 1 
Hjus 2 8 ^-en-ettffM $ n& o 

[0 12 3] 

RUHR p i x, GIBSG p i xfc^'BlfB p i xOf]fcl2 2, 2 4, 
2 6 £5 «fc Z/m^mm 2 8 (i. ^im<7)^*^*11x.^^^^^-V>^'-S^E 

LMit^ec^v^T-fert^iiMW^ffM^tL^o 1- riirp i xtc 

£tt&#fe3§7fri 2 2 £> J: Z/mj-mikm 2 8<i, H 1 <DMMW.\*=]X^mco-7 7, ? 

zm^x&mmz^mzti&o ttz, giigp i x^£u-&£t'fe§&7iG;i2 4*5 
«t ^'mT-tu^s 2 8(±, m2<DMMW.ftr~&m<v^x?%m^xmmmizfcmz 
zh\z^ BitBp i xiciott^wsi§7tS2 6&xxfn=?-mmm2 8 a 

^mm 2 8 M<omm*. m&§£itm 2 2 , *tfei§7te 2 4 & x vn^±m 2 

6 <omv>1MW±lzm% & X n \,z%mhfiho 
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IWJ:^:, ^feri kzStitm 2 2, 2 4, 2 6 *3 «t ^l^tii 2 8 

^^^[^r^n-rtiffM-r^-tm: *k 3m.m<D%-jtm2 2 , 24, 26^ 

[0 12 5] 

££>tc, ^-«T-li^ii2 8_ht3(i*ii^-7 -v\V)^*7^m?> 0£J:tm^-&A 
[0 12 6] 

HlOTFT130^t>L, fOtiCKU'f >fft5 2 \Z^^hMW± 

-h«g4 i {±ffiftb^»7 o tc^m^ttTtmw^tDD^sffi^^tt^o -E-ntcj: 
19 , 5 3 h mm e l aiT- $ *i& mru«® $ *u «el smi 

[0 12 7] 

R p i x, GBiG p i xi3 itfBliJfB p i x . LTflBBUKRSI-* ifc"CR 
[0 12 8] 

^fef&Tfrf 2 2 ti, #UxJ£\ ^htf^tLTCBPS:fflv\ 5l*K-^>h 
DULtbtp2Ir (acac) £fflv^ Mftr K-/<> FD2UTIr ( 
ppy) 3^^/:M^ltU^o 
[0 12 9] 

DULTI r (ppy) 3^fflv\ liK-/^ 2 i LtF I r p i c * 
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[0 13 0] 

DULTFI r p i c ifflV^iffiilTLtU^o WfeU*® 2 6 U 

Si Lv\ 
[0131] 

iiK-/r/bD2^1v^itt, ^3Ife (RGB) <^#>fr(0f&^«* 
[0 13 2] 

[0 13 3] 

1 ] 

[0 13 4] 

1 (DGfoELm^-oft&mzii, x&tiLfr 1±CI 

je^ft^srfi'oTto n«t *)mfcimm<vm : fr$:ft^ 

[0 13 5] 

I T Ofrbtt ;H±A1I2 <7)^®C CuPc ^?>44*-^Ai 3 
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^liftta»)!ML/:o M^^:*-;H±A13<7)f^(il 0 0 At* 
10 13 6] 

10 13 7] 

T > ff^^; £ *l£ * - ;P v± A* 3 CNPB^?>ili'+- ^liot/i 4 £ 

[0 13 8] 

[0 13 9] 

5(2, CBP^^^^X h*m5 HtC, btp2Ir (a c a c) ri» 
K-/*> Y D 1 1 r (ppy) 3 frhft&ffiW) Kw?> hD2 

£6. 5ii%^U iiK-^>FD2^*2fi%iLfc, M^iifc 
flftJB 5 Wii2 5 0 A"C&o£ 0 
[0 14 0] 

«*l5 0ltO*ftli, *-;W±AJf3<7>^o£#tTOT"&& 0 

m $ tL^isjts 5 co^Mtz b c p & h & h mi-mmm zn&mmm- 

[0 14 1] 

: I n = l o : l ) 75^^a«T-aA«®8 ^K^^fetcj: Off^L^o tfM 
^^L/zm^V±A«S8<OJl<^{±2 0 0 OAtftot, 
[0 14 2] 
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[0 14 3] 

£<0*S*, »l 1 <7)tlE Lf TWf MMftli 6 2 0 n mt-$, l), ftS 
If ft {i 3 4 7 0 0 c d/m2-e&*K H:3fc3W± 4 . 2 c d/Af*o/: 0 
[0 14 4] 
[H«U 2 ] 

[0 14 5] 

s&^jb s^ma-tzstft h d 1 <nm&* 6 . 5ii%i u mm K— 

[0 14 6] 

*«{i2 4 2 0 0 c d/m2-C£>»K H^^fi3. 9 c d/ATNfco/co 
[0 14 7] 
[Hifcfll 3 ] 

ii«i3©tiE Lt^iJ:, mmm 1 o^e L^T-t^ro^^i^iiwi^o 

[0 14 8] 

l&^&JB 5 <0ftt$!> K-/^> h D 2 t Lt, b t 2 I r (a c a c ) fcfflufco 
Mi 5NiM-S^ K-zO f D 1 Oi^^ 6 . 5li%tL, MB* K- 
hD20*H2li%tU, £*i£J: ^i$ii/:tiELiW- 

[0 14 9] 
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^»J3<O^E L^OS±l§«ft{i6 2 0 nm-C&fK 
*SJ£l±2 7 6 0 0 c d/m2f*^ #&«J^ti 3 . 8 c tz 0 
[0 15 0] 
[H*&fll 4 ] 

Hifeffil4 <7)«SE Lffli, HJ&^J 1 <7)^ilE L^fc&T<3j£*rlSfc£|B|«te> 
[0151] 

f*l5«K-^>FDULTIr (ppy) 3 ffiB* K-/t> 

hD2HtFlrpic^fflt>/:o 
[0152] 

5£jtm 5 ^tJPi-^^ K-/<> h D 1 <7)#J£ii 1 . 5 >9 > ffiS* K 

[0 15 3] 

^-(7)^, HW0 3 O^HflE LSfT^ft*3§«:ft(i5 1 5 nm-e*l9. 
jtfJtti 1 4 2 0 0 c d/ / m2-tr^> ^ N §§«M$ifi3 4.9c d/A-C&o^o 
[0 15 4] 

[tmm 1 ] 

[0 15 5] 

it«!l 1 <7)ffiE Lfff^-fi. 1 <0«|E Lmi-t, StUM 5 K — 

/<> h D 2 *^lJPL*rv^*|!fe§P!*|0»ritS:^r-r&o 
[0 15 6] 

flftS 5 H^tjn-f &3§7fc K-/^> h D 1 <7)#J^(i 6 . 5M%"e**o -tttc 
[0 15 7] 
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-e<7)IS*. &Mm 1 OtiE L^T-^ft^7tr«ii 6 2 0 nm^& *) , ftift 
ilfJtti 1 3 0 0 0 c d/m2-C& 0 , ^$j^l£3 . 5 c d/Affeofc 0 
[0 15 8] 
[Jtf^U 2 ] 

E L Hit L T|g»j«JE £ Ml" & - K i •) #§7fc#t4 O M £ * fr o fc„ 
[0 15 9] 

JtfcFiJ 2 (D^mE L # : f(±> HWJ 4 0^f«E L^fc , 5 K— 

> h D 2 * ^iP L & * £ # |5]^<7)f#^ * #1" * o 
[0 16 0] 

f§7fc/f 5 Ki&stJirt&l&ft K-/*> h D 1 OfiJ^li 1 . 5li%t^^o -^IC 
<fc ^^^^fc^tE L*T-<7)^-^ViA1l®2 ^iEH. €T-ViA«^18 Sr^JC 

[0161] 

^-«0|§m> Jfctfcfll 2 <0ttE L*T-C0ftAI§«ft(± 5 1 5 nmt* , 
mm.it 8 9 0 0 c d/m2-C&*K 2 8 . 5 c d/A-e&o/io 

[0 16 2] 
[fF« 

±ia*»o i - 4 is x zfitmw 2 ^£ut£W$iE Lm^^itm^mm&zk 

h . H»U l-3fc Jt^lJ 1 <h O X tfmmm 4 £ Jt»fl 2 £ (Ditm^il 

[0 16 3] 

1 - 3 <h Jt»U 1 tcojrb^] 
H«J 1 - 3 & <£ Zfit^cM 1 OtlE L*^Of§7t#'tt<7)iiiJ^^(iTffi^ 1 

[0 16 4] 
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H 1 KJt«fll 1 (0«E Lt^M#tt^^titv^o 
[0 16 7] 

@6i:i 1 - 3 & x mtmrn 1 <^«*§&«ftai§<^^#i4^ 
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[0 16 8] 

ItLOiTt:, II^iJl ~3 0*$tELfitT-U<fc*U2\ £v>ifcBHg*fcOft*:f# 
& C t § * o 
[0 16 9] 

&±<0*&*ri»<b, tiELSB> #§7^1 5 ICjigE^ (11) - (13) (D$k 
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m2K7T,-txoiz^ mmv-^y hn2z^&nmm4<7)mmELm z Pit, m 

[0 17 3] 
[0 17 4] 

HI 7 X *U£\ ^Jfe^ 4 (7)|§Mf 14tiit«U 2 OM#14^Jt^ H«ft<7) 
£<b*i&o ^»!l4^W1tE LfT-iaWt ^v^ftflfc&^Sr 

[0 17 5] 
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